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Background: Speckle-tracking echocardiography has allowed a greater understanding of myocardial mechanics in patients referred for cardiac 
resynchronization therapy (CRT). Newer 3D speckle-tracking techniques offer potential benefits over a 2D approach, including simultaneous 
assessment of all wall segments and quantification of area strain incorporating multiple vectors of deformation and overcomes the issue of out-of-
plane motion. However, a role in clinical practice remains limited. We examined the feasibility of assessing segmental area strain in a population of 
CRT patients and hypothesized that the parameter area strain delay designed to quantify reserve of wasted contraction, based on both segmental 
timing and amplitude, would relate to CRT left ventricular (LV) remodeling response.
Methods: We prospectively studied 30 patients undergoing CRT (QRS >120ms, EF<35%, NYHA class II or more symptoms). Clinical assessment 
completed at baseline and 6 months follow-up included 3D echocardiography (GE Vivid 7, EchoPac v11). Area strain delay was calculated as the 
sum of the difference between peak and end-systolic strain (%) across all 16 myocardial segments. Response to CRT was defined as ≥15% reduction 
in LVESV.
results:22 (73%) of the patients had 3D datasets which suitable for speckle-tracking analysis (3D LVEDV 244±139mls, LVESV 188±118mls, and 
EF 25±6%). Mean frame rates achieved were 32 FPS. Baseline area strain delay (-49.5±15%) related to % reduction in LVESV (r=0.7) and differed 
between responders (n=14, -55±5.8) and non-responders (n=8, -35±1.02). A cut-off area strain delay of -39 predicted CRT response with sensitivity 
89%, specificity 83% (AUC 0.88, p=0.01), and this performance was comparable with 2D measures of dyssynchrony.
conclusion: 3D speckle tracking was feasible in over two thirds of our population of CRT patients. Area strain delay appears to hold promise as a 
predictor of CRT response, overcoming many of the limitations of 2D techniques, however requires validation in a larger number of patients.
